This study was 
lin. In animals pretreated long term with reserpine (to deplete sympathetic nerve endings of their neurotransmitters) significant reductions occurred in the inflammatory responses to substance P and urate. Intraarticular injection ofcompound 48/80 produced a marked inflammatory response, which was only significantly reduced by capsaicin pretreatment. These results suggest that both the formalin and carrageenan models of inflammation depend to some extent on the integrity of the sensory innervation of the joint, and thus have a neurogenicaily mediated component to the inflammatory process they generate. In these models there seems to be little contribution from sympathetic efferent fibres. Each model of inflammation showed a different pattern of response to the pretreatments, suggesting that the mediators of the inflammatory process may differ in each case.
Involvement of the nervous system in inflammatory responses has been recognised for almost a century and is based on the observation that antidromic electrical stimulation of dorsal roots or peripheral sensory nerves results in vasodilatation' and increased vascular permeability2 in the territory innervated. Lewis,s5 in his classic experiments, first implicated the release of substances from the peripheral terminals of nociceptive afferents in the production of cutaneous wheal and flare responses. Since then, evidence has accumulated in support of the notion that the 'axon reflex' is mediated by unmyelinated afferent fibres. Neurogenic vasodilatation and plasma extravasation have been shown to occur during antidromic nerve stimulation at C fibre strength in both the skin2 6 and the joint.7 8 Direct activation of C polymodal nociceptive afferents in skin is also effective in eliciting an inflammatory response.9 There is increasing evidence indicating that substance P contained in sensory C fibres plays an important part in what has come to be termed 'neurogenic inflammation' for both the skin2 10-12 and the joint.7 13 There is another body of thought which suggests that the sympathetic nervous system may contribute to neurogenic inflammation. In one group of rats 0-2 ml of 1% capsaicin (0-02 g capsaicin (Sigma) dissolved in 0-1 ml absolute alcohol, 0-1 ml Cremophor (Sigma), and 1-8 ml 0 9% saline) was injected into the synovial cavity of one knee under general anaesthesia with Hypnorm (0 1 mg/kg) and diazepam (0 5 mg/kg). The rats were allowed to recover and after [9] [10] [11] [12] [13] [14] days their response to intra-articular injection of the inflammatory agents into the capsaicin pretreated knee was tested.
In another group of rats the nerves supplying the knee joint were transected unilaterally under general anaesthesia (Hypnorm 0 1 mg/kg; diazepam 0-5 mg/kg) and the animals then allowed to recover. After 11-14 days these animals were assessed for their response to the inflammatory agents injected into the denervated knee.
In a further group of rats reserpine (1 mg/kg) (5 mg reserpine dissolved in 1 ml absolute alcohol and 4 ml (20%) ascorbic acid) was given intraperitoneally for three successive days. On the fourth day the response of these animals to the inflammatory agents was assessed. In addition, the articular blood flows of six reserpine treated rats in response to electrical stimulation were measured individually. These experiments were performed by laser Doppler flowmetry (Moor Instruments MBF3) on rats under general anaesthesia with a mixture of sodium pentobarbitone (14 mg/kg), urethane (142 mg/kg), and diazepam (0-32 mg/kg). The procedure essentially involved electrical stimulation of the nerve supply to the anteromedial aspect of the knee while monitoring articular blood flow by a laser probe placed on the surface, but not in contact with the anterior portion of the knee joint. A frequency-response curve was obtained by monitoring the changes in the articular blood flow with different frequencies of stimulation (1-50 Hz). IA) . Substance P induced inflammation was almost completely abolished (97% reduction) after capsaicin pretreatment, whereas denervation of the rat knee did not alter the response to substance P. Chemical sympathectomy with reserpine, on the other hand, produced a significant 50% reduction ofsubstance P induced inflammation ( fig 1B) .
Neither capsaicin pretreatment nor chemical sympathectomy by reserpine produced any significant effects on the formalin induced inflammation, but denervation of the rat knee markedly reduced (57%) the formalin response ( fig IC) . With uric acid induced inflammation, capsaicin pretreatment produced a significant 46% reduction, whereas knee joint denervation failed to attenuate the uric acid response significantly ( fig ID) . Reserpine pretreatment did produce a reduction in the inflammatory response, but this was not significant compared with the response to uric acid alone, but just reached significance compared with the effect of uric acid in the denervated knee.
Compound 48/80 when injected into the rat knee elicited a very potent inflammatory action, which was not affected by substance P antagonist pretreatment, reserpine pretreatment, or denervation of the rat knee. Inflammation induced by compound 48/80, however, was significantly reduced (26%) after capsaicin treatment (fig 2) . In the normal rat electrical stimulation of the nerve supply to the knee (10 The dose of substance P injected into the synovial cavity (20 ,ug) was chosen to give an inflammatory response comparable with that elicited by the other agents, and cannot be considered physiological. This was dispersed around the joint cavity, however, and the actual concentration at the effector sites cannot be determined. Assessments as to the physiological dosage of administered agents are difficult to make as the effectiveness of the agent depends on the tissue concentration achieved at the target tissue and this may be dependent on the point of delivery of the agent. In the case of substance P its release from C fibres may occur in close proximity to its target cells (mast cells and blood vessels), thereby achieving high concentrations locally. Under these circumstances, to obtain comparable concentrations at these sites by intra-articular administration would require a higher concentration of administered substance P.
It was of interest to find that inflammation induced by substance P and uric acid were both reduced after capsaicin treatment but were not affected by denervation of the knee. The period of denervation was checked to be sufficient for substantial degeneration of the nerves to occur, as judged by their electron microscopic appearance. The inhibitory effects of capsaicin on substance P and uric acid induced inflammation cannot be attributed to its neurotoxic effects as complete denervation of the knee was ineffective. Possibly capsaicin may have direct inhibitory actions on the target cells which substance P acts upon. 22 The present findmgs suggest that capsaicin may also be inhibiting the target cells that uric acid acts upon.
Chemical sympathectomy by reserpine pretreatment showed a significant reduction of the substance P induced inflammation. This is unlikely to be due simply to the depletion of sympathetic neurotransmitters by reserpine, however, as complete surgical denervation of the knee failed to influence the substance P induced response. One of the actions of substance P is to promote mast cell degranulation,26 but the possibility of reserpine interfering with this process is also unlikely, as the present studies have shown that the actions of a specific mast cell degranulator, compound 48 
